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Introduction

e microorganism Desulfovibrio vulgaris Hildenborough, because
of its metabolic versatility, its ability to remediate heavy metals and

Transcriptomics — Pipeline biomass productionr—> proteomics

Identification of metabolites can be made possible through accurate

! - Y . diait s | mass measurements and empirical formula generation. However,
radionuclides, coupled with the ease with which it can be maintained i

in culture is of particular interest to the DOE. However, the effective
implementation of remediation strategies and the use of natural

when considering structural isomers, accurate mass measurements

Metab;ﬂomlcs
alone do not provide conclusive identification of metabolites as

! . ! ¢ Quenching/Extraction of metabolites several compounds can have the same empirical formula and hence
attenuation for the cleanup of heavy metal waste in DOE sites is the same molecular mass. In such cases the elution order from CE
dependent upon understanding critical chemical, physical, and Sample clean-up by SPE separation is required for identification with a high degree of
biological processes. Thus, an understanding of regulatory # confidence. This can be obtained by comparing the elution order of
mechanisms .a”d cellular responses to @ffert::nt ven\{lronmental Separation of metabolites the compound of interest with the chemical standard. Such an
factors affecting the metal remediation activity in situ is of great approach can be referred to as targeted analysis. The metabolites
importance. One approach to study such mechanisms within D. Catjons Anjons shown in Table 1 were identified using this methodology.
vulgaris is to quantify all metabolites within the organism at a given *
point in time (metabolomics). Since the metabolome is further down CE+ive CE+ive From the selection of metabolites that we have shown in Table 1 we
the line from gene functlon, it can reflect more glosely the activities of MS+ive MS-ive can gain insights into specific aspects of D. vulgaris metabolism. For
a cell at the functional level than the transcript and the proteome. example, cysteine, serine and homoserine all play a significant role
Capillary electrophoresis and time of flight mass spectrometry (CE- in methionine biosynthesis. Interestingly, O-succinyl homoserine,
TOFMS) is a promising technique for metabolome research as it Results cystathionine and homocysteine are also intermediates in
provides high sepgratlon efficiency and accurale_mass determination methionine metabolic pathways. Furthermore the product of
Of. .compounds with low sample volume requirements. We have Table 1. Metabolites Identified D vuloars lvsat glycolysis, pyruvic acid, as well as citric acid cycle intermediates
utiized novel CE-TOFMS methods for the detection and aple 1. Vetaboliies identified from . vulgaris lysate succinic acid and malonyl coenzyme A, were also identified.
identification of anionic and cationic metabolites within D. vulgaris at — oo Do e | Products and intermediates of purine and pyrimidine metabolism,
mid-log phase. This approach has proven successful in identifying = e — products of the urea cycle, as well as intermediates in secondary
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